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摘  要 
I 












 (1) 根据本研究所得藻细胞生长半抑制效应浓度(72 h-EC50)，12 种有机污染
物绝大多数呈现了对藻类的强烈毒性效应，依据国家环境保护局的新化学物质危
害评估导则中的生态毒理学危害分级标准，其中，属于极高毒性的有毒死蜱(0.5 
mg/L)、阿特拉津(0.14 mg/L)、芘(0.15 mg/L)、苯并[a]芘(48 h-EC50为 0.67 μg/L)、
壬基酚(0.078 mg/L)、五氯酚(0.34 mg/L)、三丁基锡(2.55 μg/L)和五氯苯(0.195 








(3) 根据 12 种有机污染物对假微型海链藻细胞密度、叶绿素 a 含量和光合













摘  要 
II 
应浓度(Lowest Observed Effect Concentration, LOEC)，三种毒性效应指标中，总
体而言，藻细胞密度 为敏感，其次为光合作用速率，叶绿素 a 含量的敏感性
低。 
(4) 通过外推法获得各污染物的环境效应阈值，即预测无效应浓度(Predicted 




拉硫磷、毒死蜱、五氯酚和五氯苯的浓度低于其 PNEC 阈值，环境风险相对较低。 

























Organic pollution in the marine environment has become a much concerned 
global environmental issue. The research on toxic effects of organic pollutants on 
marine organisms is urgently needed for providing basis for corresponding 
environmental risk assessment. In this study, the toxic effects of 12 organic pollutants, 
including Organophosphorus Pesticides (OPPs), Organochlorine Pesticides (OCPs), 
Herbicides, Polycyclic Aromatic hydrocarbons (PAHs), Phenol compounds, 
Organotins and Polychlorinated Biphenyl (PCBs) on cell density, Chlorophyll a 
content and photosynthetic rate in Thalassiosira pseudonana were studied according 
to 72 h acute toxicity test standards of algae. Most of the 12 organic pollutants widely 
exist in Chinese coastal waters and are preferentially controlled in China or other 
countries. Joint toxic effects of OPPs and Atrazine on T. pseudonana were also 
studied on the basis of single toxicity test. Additionally, the environmental risk of the 
12 pollutants in Chinese coastal waters was preliminary analyzed using Predicted 
No-Effect Concentrations extrapolated from the toxicity data. The main results were 
as follows: 
(1) According to eco-toxicological hazard classification criteria of “The 
guidelines for the hazard evaluation of new chemical substances” edited by State 
Environmental Protection Administration, among the 12 organic pollutants, 
Chlorpyrifos, Atrazine, Pyrene, Benzo[a]pyrene, Nonyl Phenol, 
Pentachlorophenol, Tributyltin and Pentachlorobenzene are extremely high toxic; 
Dieldrin, Parathionmethyl, Phenanthrene are high toxic; only Malathion is 
moderate toxic. 
(2) The toxicity of Organic pollutants on algal is closely related with their 
physical and chemical properties and chemical structure. For Organophosphorus 
pesticides, the toxicity of Parathionmethyl and Chlorpyrifos with benzene ring 















more complex molecular structure is greater than Parathionmethyl with relatively 
simple molecular structure. The toxicity order of three PAHs was positively 
correlated with their benzene ring structure. The toxicity of OPPs and PAHs was 
positively correlated with their octanol-water partition coefficients (Kow). 
(3) According to the NOEC and LOEC of 12 organic pollutants on cell density, 
Chlorophyll a content and photosynthetic rate, in general, cell density was the most 
sensitive parameter, followed by photosynthetic rate, then was Chlorophyll a content. 
(4) The environmental risk of the 12 pollutants in Chinese coastal waters were 
preliminary analyzed, according to the investigation of contents and the extrapolated 
Predicted No-Effect Concentration (PNEC) of them. The results showed that the 
environmental risk of Atrazine, NP, Dieldrin, Phenanthrene, Pyrene, BaP and 
TBT are higher in Chinese coastal waters, while the environmental risk of 
Parathionmethyl, Malathion, Chlorpyrifos, Pentachlorophenol and 
Pentachlorobenzene are lower. 
(5) The joint toxic effects of OPPs and Atrazine on T. pseudonana were studied 
on the basis of single toxicity tests. The results showed that Parathionmethyl in 
mixture with Atrazine exhibited antagonism toxicity to T. pseudonana, while both 
Chlorpyrifos and Malathion in mixture with Atrazine presented synergistic 
toxicity. 
 
Key words: organic pollutants; Thalassiosira pseudonana; toxic effect; 














第一章  绪论 
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我国 2006 年的农药使用量超过 100 万吨，2007 年更是超过 150 万吨，其中
又以有机磷农药为主，它们占到我国农药总使用量的一半以上[5]。有机磷农药的
持续广泛使用已经对环境造成了严重污染。张祖麟等[6](2002)用 SPE-GC-FPD 测
定了九龙江口水体中 17 种有机磷农药的浓度，发现总有机磷农药(17 种)的含量
范围是 134.8-354.6 ng/L，平均 227.2 ng/L，其中甲胺磷、敌敌畏、马拉硫磷、氧
化乐果、乐果等占主要部分；张祖麟等[7](2001)调查了珠江口总有机磷农药的浓
度为 4.44-635 ng/L，平均 88.31 ng/L，南海总有机磷农药的浓度为 1.27-122 ng/L，
平均为 17.72 ng/L。李永玉等[8](2005)利用 SPE-GC-FPD 对厦门附近海域的微表
层、表层、底层海水及九龙江入海口高、低潮水中有机磷农药进行了分析，发现
含有机磷农药的平均值为 136.47 ng/L，其中马銮内湾有机磷农药污染 为严重，
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